Prior genetic correlation analysis of 22 heritable behavioral measures of nociception and hypersensitivity in the mouse identified 5 genetically distinct pain types. In the present study, we reanalyzed that dataset and included the results of an additional 9 assays of nociception and hypersensitivity, with the following goals: to replicate the previously identified 5 pain types; to test whether any of the newly added pain assays represent novel genetically distinct pain types; and to test the level of genetic relatedness among 9 commonly used neuropathic pain assays. Multivariate analysis of pairwise correlations between assays shows that the newly added zymosan-induced heat hypersensitivity assay does not conform to the 2 previously identified groups of heat hypersensitivity assays and cyclophosphamide-induced cystitis, the first organ-specific visceral pain model examined, is genetically distinct from other inflammatory assays. The 4 included mechanical hypersensitivity assays are genetically distinct and do not comprise a single pain type as previously reported. Among the 9 neuropathic pain assays including autotomy, chemotherapy, nerve ligation and spared nerve injury assays, at least 4 genetically distinct types of neuropathic sensory abnormalities were identified, corresponding to differences in nerve injury method. In addition, 2 itch assays and Comt genotype were compared to the expanded set of nociception and hypersensitivity assays. Comt genotype was strongly related only to spontaneous inflammatory nociception assays. These results indicate the priority for continued investigation of genetic mechanisms in several assays newly identified to represent genetically distinct pain types. Ó
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Introduction
Significant progress has been made in determining genetic loci and candidates genes underlying heritable differences in pain and analgesia traits in animals and in human beings [20] . More studies are needed to determine relative levels of genetic control of these modalities and how the genetic mechanisms differ between pain types. Thus, further analysis of the relationships among highly heritable assays of nociception and hypersensitivity is warranted to determine how genetically distinct or similar an assay is to other assays and traits [8, 14, 17, 25] , to identify types and specific examples of assays for which further investigation is a priority.
Previously, by investigating genetic correlations among 12 inbred strains on 22 common assays of nociception and hypersensitivity, we provided evidence for at least 5 genetically distinct types of nociception and hypersensitivity: (1) thermal nociception; (2) spontaneous responses to noxious chemical/inflammatory stimuli; (3) thermal hypersensitivity; (4) mechanical hypersensitivity; and (5) afferent input-dependent hypersensitivity [17, 25] , where hypersensitivity is defined as increased sensitivity to a response-evoking stimulus after treatment compared to before treatment. Inbred strains most sensitive to 1 assay within an assay type, or set of positively correlated assays, are more likely to show high sensitivity to other assays within that same type of assay but not to other assay types. For example, the strains that are most sensitive in the hot plate test are also most sensitive in Hargreaves' thermal plantar hind paw test using radiant heat, but not to mechanical stimulation after nerve injury [25] .
It has been more than a decade since the previous installment of this analysis [17] , and several highly relevant data sets from nociception and hypersensitivity assays have been produced since that time [5, 6, 12, 19, 22, 33] . The present study re-examines the genetic relationships among murine assays with the addition of 9 new
